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r:i^-uv.ri^^T::rTrcrTrT7--xs~Trcnniea  on,  "Ehe  rotor  l;.egins  to  revolve  un- 
til a  speed  of  very  nearly  the  rated  speeo  cf  the  machine  (  ] ?00 
R.  F.  ;;.  )   has  been  rcachecl;  r;hen  the  {:cvefno:r  before  "entioned 
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GEi-IERAL  DlSCKIJCJOIi  yi^T   TKICRY  C?  Ti.^ 
V,AGKEP  riUGLL.   PHASL  lliDUCTICi.  ;:0T:R. 

The  i:a^iner  Single  rhase  Jncuction  i'otcr,  urcn  "hich  the 
tests  here  ueocrited,  were  run,  h:^s  an  armature  like  that  of  any 
direct  current  niotoi',  except  that  the  plane  of  t;:G  beariJ^g  sur- 
face of  the  comrnutr.tor  is  perpendicular  to  the  axis,  inahing  the 
"brushes  press  upon  it  in  a  direction  parallel  to  the  axis. 

As  can  be  seen  by  cbserviiig  the  sectional  blueprint  of  the 
notor,  the  brushes  (  of  which  there  are  six)  are  all  fastened  to 
an  iron  ring  or  collar,  which  can  be  slipped  arcixnd  the  sleeve 
upon  which  it  rests.   This  sleeve  connects  -.vith,  or  presses 
against,  a  coiled  spring  placed  inside  the  ?-j:--mature  spider,  v;hich 
serves  to  held  the  brushes  against  the  comnutator. 

Also  attached  to  a  collai-  on  the  shaft,  which  is  fixed  to 
the  shaft,  are  two  bent  and  weighted  pieces  of  iron,  \-hich  form 
a  governor,  lying  tightly  against  the  shaft  v.'hen  the  motor  is 
stationary,  and  or  posing  the  notion  of  the  spring  by  holding  the 
brushes  from  the  commutator,  when  the  machine  is  in  motion.  When 
the  motor  current  is  turned  on,  the  "rotor  begins  to  revolve  ion- 
til  a  speed  of  very  nearly  the  rated  speed  of  the  machine  (  1?00 
R.  F,  ;:.  )   has  been  reached;  when  the  gcvefnoi-  before  mentioned 


act"  Dy  flying  snay  fror?.    the  shart,  and  pushing  the  sleeve  tha" 
holds  the  crush  ring,  tack  ap;ainst  the  spring  thus  taking  the 
bi-ushes  off  the  commutator,  and  at  the  sane  tir.e  short-circuit- 
ing the  ccmnuytator  segments  pushing  a  metal  ring  a-iainst  them 
from  the  inside,  thus  causir:g  the  motor  to  r'.in  as  a  polyphase 
motor  ,  running  under  one  phase. 

V.OYi   to  descriDC  mere  minutely  the  construction  of  the  sta- 
ter; It  is  Duilt  up  of  iron  lam.inations  ,  in  ..luch  th.e  same  v,ay 
as  the  stationary  armature  cf   an  alternating  current  dynamo  or 
motor.   These  same  laminations  arc  put  together  so  as  to  form 
six  field  cores  around  which  is  wound  wire.  In  such  a  way  as  to 
make  adjacent  poles  have  the  opposite  polarity.   The  laminations 
are  insulated  from  each  other,  so  as  to  prevent  or  rather  cut 
down  eddy  currents;  and  air  ducts  are  made  for  ventilation.  The 
winding  is  cut  in  one  place,  and  the  two  ends  connected  to  the 
outside  circuit,  through  a  connection  hlocP:  placed  on  the  out- 
side of  the  m.achine  frarie. 

The  winding  is  of  the  singly  reentrant  lap  type,  and  is 
comiposcd  of  formed  coils  ,  of  which  there  ai-e   sixty-one,  miade 
up  of  four  strips  of  copper  in  parallel,  and  insulated  from  each 
other  "by  tape. 

The  commutator  is  huilt  up  perpendicular  to  the  shaft,  as 
has  "been  stated  ,  and  is  composed  of  one  hundred  and  twenty-two 
segments.  The  brushes,  six  in  num."ber  ,  are  of  carbon  . 
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It  is  ]:r:ov;r  that  7.-hen  a  closed  coductor  cuts  a  field 
of  magnetic   flux,  or  v/hen  the  fi-ld  cuts  the  conductor,  that 
there  io  set  up  in  the  coiiductor  an  e,  m,  f.  that  causes  r  cur- 
rent to  flov;,  which  jn  its  turn  -.••ill  act  ou  the  field  v^hlch  orig- 
inally generated  it.   The  effect  produced  ty  these  fields  on  one 
another,  is  proportional  to  the  strength  of  the  fields  and  the 
sine  of  the  angle  hetween  the  v  ectors  indicating  their  direction 
of  flow.    Thus  at  zei-o  degrees  the^'   aid  each  other,  at  nin-by 
degrees  they  exert  their  niaxim-L-ffii  torquc  on  one  anoth-i',  and  at 
one  hundred  and  eighty  degrees  they  oppose  eech  other  . 

This  first  paragraph  emhodies  the  fundamental  principle  of 
the  motor.   Its  rotor  ha-vii-ig  no  out  side  electrical  connection 
the  current  in  it  heing  induced  hy  the  flux  created  hy  the  current 
in  the  stator. 

As  there  must  loe  considered  the  proposition  of  generating 
a  current  in  the  rotor  ,  the  principle  of  the  dynamo  must  he  used. 
First,  Fig.  1,  should  he  examined  to  note  the  action  of  the  risirg 
or  dying  field.  Take  the  case  of  a  machine  ;  the  field  evidently 
takes  as  its  hasc  or  starting  point,  a  point  in  the  yoke  hetween 


]i  .^ 


the  field  cores,  from  v/hlch  point  it  t:nlar~oa  in  closed  rings, 
always  keeping  this  shrpe  although  it  takes  the  path  of  least  re- 
iLictence.  'Or.on   the  field  dies  cc^vn  the  rings  rcooed  ,  gradually 
contractir.g  into  a  point  anain. 

Nov/  turning  to  figure  P.  note  the  relative  direction  of 
currerit,  flux,  and  motion.   II"   the  flux  comes  froT.  the  north  pole 
dov/n  thrcagh  tlie  iron  core  of  the  rotor,  and  the  notion  of  the 
rotor  is  toy/ard  the  .left,  the  current  will  flew  toward  the  olDser- 
ver.   Consequently  ,  under  th_e  south  pole  ,  if  th^  flux  flows  up 
ward  .and  the  rr.otion  is  toward  the  right  (fig.  Z.)    the  current 
flows  in  the  sa^.e  direction  as  in  fig.  2.    since  the  directions 
of  hoth  flux  and  rotation  are  changed. 

Suppose  howe\'er  that  instead  of  the  conductor  heing  in  mo- 
tion that  the  flux  snaps  aci:oss  it;   the  effect  will  be  the  same 
viz:-  the  setting  up  of  an  e.  rr,  .  f .  in  the  conductor. 

Take  the  case  nov:  of  a  pair  of  poles  as  in  fig.  <  .  The 
flux  spreading  f"rorri  a  point  (see  fig.  l)  and  cutting  the  conduct- 
ors on   the  rotor. 

A  crreful  analysis  of  fig. 4.  will  show  that  for  all  con- 
:'uctors  on  the  rotor,  lying  to  the  right  of  the  median  line  rr.n, 
and  oetween  mn,  and  st,  (through  the  I:  pole),  the  cutti>-\g  wotion  c. 
the  flux  snapping  across  then  is  as  though  the  rotor  were  F.oving 
tov'ard  the  left,  and  as  the  direction  of  the  flux  is  downward 
the  e.  m.  f,  induced  is  in  the  direction  toward  the  ohserver. 

Kovv  for  the  rotor  inductoi's  between  the  lines  ran,  andro., 
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ThG  cutting  motion  of  the  flux  is  rnr.loc:ous  to  a  cloc]-r;i5rC  direct- 
ion of  the  rotor,  opposite  to  the  first  crse,  and   as  tho  flux  is 
directed  vipward,  the  v.    in,  f.  in  the  conductors  bet-jcn  lines  mn 
and  or,  i:?  tov.ard  the  ohsoi^ver. 

Tl.e  deduction  mc.de  froni  the  f ore,n:oinr';  cei--ori:trr,tion  is 

thr.t  the  direction  of  the  e.  y..    f.s  induced  in  the  rotor  induct- 
ors, v/hlch  ere  included  hetretii  tht  radial  lin^^c  pascinp;  through 
the  centers  of  cdjaceni  pole  faces,  is  the  ss.::ie. 

Considering  now  the  case  of  the  state  of  affs.irs  under  one 
pole  face  ,  ceperately.     It  is  hnovm  that  ar.:/  pole  core  carrie; 
tn'ice  the  flux  of  the  yoke,  or  oi  'he  arraa'Uce  core  (plus  leakage) 
It  is  also  linown,  that  the  flux  divides  on  going  into  the  i-ctor 
and  that  though  all  the  flux  hae  the  sane  direction,  it  arises 
from, and  receeds  to,  separate  points  viz:-  the  imaginery  points 
inthe  field  yoke  betvroen  the  field  cores:  therefore,  it  will  he 
noticed,  that  in  the  rotor  inductoi-c  ,  between  the  lines  xy  and 
cd,  if  the  pole  he  a  south  one,  the  cutting  motion  of  the  magnet- 
ic lines  is  analogous  to  a  cloc/:?:iec  directior.   of  the  rotor,  and 
the  resultant  e.  m.  f.  is  in  direction  to;v'ard  the  observer.   In 
the  inductors  between  xy  and  ab,  the  cutting  motion  is  analogous 

tc  the  counter  clockwise -direction  of  the  rotor  and  as  the  fiel: 
is  in  the  same  direction  as  before,  the  resultorit  e.  m.  f,  and 
current,  are  in  direction  ,  from  the  observer. 

To  stats  concisely  the  deduction  made  frcm  the  .foregoing 
it  may  be  said,  that  the  direction  of  the  e.  m.  f.s  ind'acod  in 
the  rotor  inductors  on  one  side  of  a  radial  line  passing  through 
the  center  of  a  vo'^.n   face,  i^  oiDT)osed  to  the  direction  of  the 


e.  m.  f.s  in  those  on  the  orpo-'ite  side  of  this  lin^s. 

As  has  "been  ■bofci-e  staled,  the  arnatur^  v.indin-  is  of 
the  closed  coil  lap  type.  Suppose  the  winding  pitch  to  he  pract- 
ically eoual  to  the  pole  pitch:  th^n  the  e.  m.  f.s   induced  in 
the  tv/o  halves  of  -each  coil  are  opposed  in  direction,  the  .ceil 
heing  formed  as  in  figure  6.,  ^vhich  tends  to  nahe  ther-.  additive 
This  puts  the  resultant  magneto  notivo  force  of  the  coil  at  its 
center. 

It  will  now  he  well  to  analyse  the  relative  strengths 
of  the  e.  ra.  f.s  in  the  rotor  inductors,  v/lth  respjct  to  the  po- 
sition of  the  inductors,  relative  to  that  of  the  pole  pieces. 

The  generation  of  e.  m.  f.  is  proportional  to  tl;e  rate  of 

cutting  dh.   Also  this  quantity  ie  tl:c  greatest  for  any  field 

dt 
at  the  time  wlien  the  field  is  just  starting  to  rise,  or  is  Just 

dying  out. 

It  can  "be  seen  in  fig.  7.,  that  wh.cn  the  flux  spreads 
froTi  the  point  P,  to  get  into  the  rotor  core,  allth='  flux  that 
goes  into  the  core  has  to  cut  the  inductors  midway  "between  the 
pole  pieces.   Also,  it  can  he  seen,  that  it  cuts. these  inductors 
the  first  and  the  last  of  any  cut,  at  a  time  \7hen  its  rate  of 
change  is  greatest.   Under  the  pole  faces  the  case  is  different; 
the  flux,  which  alvfays  takes  the  shortest  path,  enters  or  leaves 
the  pole  face  as  near  the  pole  tip  as  pcssihle,  so  that  the  con- 
ductors are  cut  hy.  fewer  anc  fewer  lines,  the  farther  they  lie 

under  the  pole  face,  and  are  in  addition  are  cut  hy  the  flux 
when  it  is  passing  through  its  Tnaxiimra  and  has  a  minlmvan  rate  of 
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change.  The  possihle  effect  may  he  more  clearly  undGrrtccc  hy 
the  use  of  fig.  8.   Tho  coductors  directly  undei'  center  of  the 
pole  face  ;iiay  have  induced  in  then  little  or  possihly  no  e.  m. 
f. 

From  the  foregoing  it  can  he  seen  ,  oy  fofci'oncc  to 
fig.  9.  that  vri^h   the  "brushes  under  the  poles,  there  v;ill  he  a 
maxinura  difference  of  potential  between  them,  and  consequently 
since  they  are  short  circuited  the  induced  current  will  he  a 
maxiniujn  ;  also  the  resulting  rotor  flux  v/ill  he  a  maxinirm,  >vill 
oprose  the  stator  flux  and  act  in  line  with  it.  Consequently 
the  resultant  torque  vrill  he  .?;ero. 

If  nor;  the  hrushes  are  placed  nidv/ay  between  the  poles 
any  flux  due  to  the  short  circuited  vrindings  rrill  act  at  right 
angles  to  the  stator  flux  in  the  rotor,  therefore  producing  a 
maximum  torque.   In  this  position  however   there  will  he  no  rotor 
flux  because  the  potential  across  the  brushes  ,  and  cchsccuent- 
ly  the  induced  current  is  zero. 

Prom  the  foregoing  it  can  be  seen,  that  the  brxish  po- 
sition at  ?;hich  maximujji  torque  would  actually  be  obtained  will 
lie  some  where  betv/een  these  two  positions.   Theoretically  this 
position  is  half  way  bet'ween  them   .  Since  the  rotor  field  op- 
poses that  of  the  stator  ,  the  force  acting  between  them  is  re- 
pulsion ,  this  forces  the  stator  flux  to  the  leading  side  of 
the  pole,  thus  necessitating  a  farthur  shifting  of  the  brushes 
toward  the  pole,  and  against  the  direction  of  rotation,  thus 
making  the  ancle  between  the  brushes  and  the  pole  considerably 


less  th,--.n  45  ;   This  is  .the  starting  torque  ,  unclor  v:hioh  the 
motor  piclcs  up  its  speed. 

V.lien  a  speed  some  r.'here  near  synchronism  has  h-j-en  reached 
the  governor  acts,  throv.-ing  off  the  "brushes  and  short  circuit- 
ing the  commutator  segments,  as  explained  loefore. 


THESIS 


Chapter  o. 
THEOP.Y  0?  RUMIIIKG. 

As  this  is  a  single  phase  motor,  the  prociuctlor.  oT   a  rc- 
tatirip;  field  does  not  depend  upon  the  stater  winding  alone  as  in 
the  case  of  the  polyphase  induction  motor  . 

It  is  a  well  hnovm  principle  in  physics  ,  that  two  har- 
:icnic  forces  having  a  phase  difference  of  nlnty  degrees,  vill  pro- 
duce a  rotating  resultant.   Also  it  is  hnovm  that  a  rotating  field 
is  only  approximately  produced  in  a  single  phase  motor. 

It  has  been  before  sho'^i  that  the  flux  due  t:  the  rotor  and 
that  due  to  the  stator  are  in  direction,  90°  apart,   also  these 
two  fluxes  are  90°  apart  in  phase,  and  these  two  existing  condi- 
tions produce  the  rotation  of  the  field,  and  the  rotation  of  the 
armature  at  the  same  time. 
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..   ;.  f  ;:'.'   PESGRIPTIOh  OP  T!:5TS, 

in  n^alving  this  series  of  teste,  t^-'o  nothods  of  noasurinr: 
the  pov.er  v;crc  open  Vi.:-  the  cradle  dynamon^eter,  or  the  Prony 
Drake.    The  latter  v/as  taken,;  a  Drake  wheel  rith  a  hollo^v  rim, 
to  contain  viator,  wasuged;  '   The'  ^eel  v/a^   13  ins.  in  diameter 
and  8  ins.  :ctoss  the  face.   Cn  account  of  the  high  speed  of  the 
notor  (ISOO.R.P.I^.)   the  hrakc  v;as  made  unusually  v/ide  to  keep 

he  viorations  ,  usually  so  troublesome  in  high  speed  i^ach- 


donn 
inery 


The  brake  was  made  in  two  solid  halves  each  huilt  up  of 
seven  pieces  of  poplar  ,  having  air  spaces  hetv/een  them  of  ahout 
1/8"  width.   Fourteen  l/4"  holts  were  used  in  the  construction 
and  two  pieces  of  thin  holier  plate  were  put  on  the  tor  and  hot- 
torn,  the  lever  arm  was  a  ga  s  pipe  frame  work. 

To  make  the  desired  .measurements  on  the  motor,  the  fol- 
lowing instruments  were  used 

Weston  v:attneter.   30  K.  ^.    200.  Anip, 

"    Voltmeter,   (0-  150) 
Thompson  /amneter.   (0  -  200) 
Centrifugal  Tachometer.  (0  ~  1000  R.P.I..1.) 
Ari  Arc  Lam.p.    110  volts. 
The  instruments  were  connected  as  .:hown  in  the  accompany 
ing  diagram.    THe  source  of  power-  was  a  motor  driven  compound 
alternator,  of  the  V/estinghouse  m.ake,  having  a  45  K.Y/.  capacity 
and  having  a  terminal  voltage  of  1100. 

Since  the  rated  voltage  of  the  motor  was  104  it  was  nec- 
essary to  step  down  the  voltage  on  a  transformer  and  for  this 
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purpose -an  •18  l/r:  K.  ;v.  v/esti.ngho'use  .transformer  was  used,  hav- 
ing a  ratio  of  transf orniation  of   1  -  10.     .   ■ 

The  tc.chometer  v;a3  lielted  to  the  shaft,  of -the  .alternator 
The;  motor  slip  was  measured  as  follows,  a  disc  having  as  many  s 
spots  in  a  circle,  as  there  are  polos  on  the  motor,  was  placed 
on  the  end  of  the  shaft.    This  disc  v/as  illxominated  hi-  an  arc 
light  fed  from  the  same  transformer  end  consequently  helng  run 
at  the  same  frequency  as  the  motor.   If  the  motor  ran  v/ithout 
slip,  the  spots  would  alvmys  appear  in  the  same  position  at  every 
pulsation  of  tho  arc.   If  slip  occurs  however,  thsy  rail  appear 
at  each  pulsation  to  be  e  little  in  arrcer  of  the  position  which 
they  held  at  the  position  before  and  owing  to  the  speed  of  the 
machine  ,  they  will  appear  in  hackv/ard  rotation,  from  the  rate 
of  which  the  slip  can  he  computed. 

The  first  test  w'as  made  under  normal  conditions  of  voltage 
and  frequency  ,  the  lead  varying  from  Oto  about   IG  3/4  K.P. 
I  t  can  be  seen. from  this  test  conditions  steadily  improve  as 
the  load  rises,  the  power  factor  and  efficiency  rising  at  the 
same  time. 

The  next   test  run  was  with  constant  torque  and  variable 
volttage.     V,h.ile  the  efficiency  and  speed  rises  ,  the  power 
factor  ,  %   slip  and  current  decrease. 

The  last  test  was  van   under  conditions  of  variable  fre- 
quency, with  voltage  and  torque  maintained  constant.   In  this 
case  the  current  ,  speed,  and  %   slip  ,  increased;  while  the  eff- 
iciency diminished,  and  the  power  factor  first  increased  and 
then  diminished. 


THESIS      DATA      Sii'LT. 

Test  vAc.ce   under  noi'iae.1    conditions,    with  cifforcnt  Icacls. 
Terminal   voltage    constant   a.t  lOA   volts. 

OlDservod   Data. 
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THLSIS  DATA  SHlET. 

Test  nade  under  normal  conditions,  v/ith  different  lea-' 
Terminal  voltage  constant  at  104  volts. 

Calculated  Data. 


C/iCULATi.D        POuAR-  IaDUG^'AACA      A^s&lT        /. 

KILO  -  v:atts.  factor,  factor,  of  aag.  slip. 

7654.  .150  .0911  02 "  00'    .0900 

r200,  .050  .'9000  69  o  00 '    .5475 

6425.  .502  .9009  67°  50'     .Ol^OO 

9555.  .54S  .8562  56°  45'    .6670 

10710.  .659  .7519  4C  *^  45'     .0600 

12900.  .755  .0505  ■    41  °  10 '1.2^'':'^ 

1<^;990.  ."^oS  ,6406  59°50'1,C150 

ler-O.  .000.  .5972  06^40*2.0000 

19500.  .025  .5004  54°  50'2,56C0 

02570.     •  .851  .5544  55 ""  40 '  2.0400 

BRAIS  K.P.  E.H.P.  IN  POUiV.  11.  V!. 

0  0 


ROTuR 

vp-j  :]_;ri^ 

1190.0 

1107.0 

1195.:: 

1192.0 

1189.0 

T  n  r-  r     p 

1100.6 

:>  176.0 

1171.6 

llGo.9 

f  PFFICII 

JKCY 

0 

% 

22.9 

?' 

51.2 

ft 

.902  .$75 

2.220  1.655 

4.450  C.520  65.4  ^ 

.0.450  4.810  60.1  ^ 

8.900  G.640  58.5  f 

11.100  8. 280  71.8  f 

13.500  9,925  75.4  -' 

15.480  11.O50  72.0  f 

16.700  12.460  67.5  ^' 


i--   '.i  '.i    TKLSI3  -JJ  '■■■   '.'<■ 

Secondary  check  test  on  variable  load  test. 
Weif-ht  of  blocks  and  brake  arm  =  9,86  lbs. 


TOTAL      LAIGi 

:iT. 

.     CC 

iRRLCTLL 

IVLI: 

;ht. 

CURRLi'T. 

VOLTAGE. 

15.45 

5.59 

VI. 

104, 

19.70 

9 .  84 

So. 

lO-'i. 

47.53 

52.  67 

192, 

104. 

52.  ?2 

42.56 

210. 

104. 

observld  K.y. 


XLJLATLD  K.V;.         FOV/LR   FACTOR.  0, 


0.42  8.435  .406  66*  o' 

4.73  8.950  .523  58*    30' 

16.50  20.000  ,527  ol*    ^  r^ ' 

18.55  20.800  .3-17  52*'    10' 


BRAILL   H .  F ,  BR AiLi;   I 

2.54  1.895 

4.47  3.340 

16.00  12.630 

18.75  14.000 


R.P.M. 

SPOTS 

IvIIN. 

f   SLIP. 

^LFP, 

1196. 

20. 

.39 

55.5 

1193. 

40. 

,  5  5  5 

68.0 

1171. 

172. 

2.950 

75.5 

1165. 

210. 

2.9o0 

75.7 

mpKospTiivrr&KiS 
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^^^^^^^^^ 
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^M-T  Vr--"if- 

':^'-'^r'' 

:-H"-H:-  ll^'^ti  -/i.iii 

"i"l'rt^ 

m 

_-:j^ 

1    i.:J  ^^^ws'^^^'^i:?^--: 

Test  v/ith  varying  vol  tap;  e 
TOTAL  CORRLCTKD 

v;vigi-:t.       i.ktoht. 


;,nJ    at  full   load. 


L0.50 


30.80 


ERl^HT. 

VOLTAGi], 

SPOTS    P'. 

2:  ii-'. 

SPLI^D 

175. 

90. 

roG. 

2.26 

1166 

164. 

95. 

194. 

2.69 

1158 

157. 

100. 

172. 

2    3  9 

1171 

151. 

103. 

160. 

2.22 

11 '7  4 

1<5. 

110. 

il;6. 

1.29 

1177 

140. 

115. 

120. 

l,-.:'7 

1180 

13C. 

120. 

112. 

1.56 

1181 

TRUL 
oRTTS. 

GALCULAT3D      COSI^.L 
iVATTS.                 <^ 

^, 

H.P. 

ERA.-E 

L'rFICirMCY 

140  50, 

15750. 

.892 

26"  50  ' 

15.65 

ICISO. 

72.40 

13900, 

15590. 

8  92 

26*50' 

15.63 

10170, 

73.10 

-i  5900. 

15700, 

.385 

05O  50  ' 

13.69 

10210. 

76.80 

155^0, 

158  60. 

.870, 

29*  50  ' 

13.72 

10230, 

74.10 

15700. 

15950, 

.  8  58 

50*55' 

13.75 

10  250. 

74.80 

13600. 

16100. 

.845 

32^  20  ' 

13.79 

10290 . 

75,60 

13800. 

16520, 

.826 

34'' 20' 

13,80 

1029  5, 

76.80 

b  -r'   '■>   ''<    THESIS  r,  V,  r^ 

Test  rvm  aa   check  on   the   varying  voltage    test 
"J^eight  of  tral-ce   arm  and  "blocks    .  =  9.C-6   lbs. 

::t.\i.  ,'n:;iGHT      corri:ctvd  ::eiG:.t. 

42.04  -32. 18 


uj.    ^VATTS 

E. 

I 

14.200 

90. 

17o 

14.200 

95. 

167 

13.900 

100. 

157 

13. COO 

1C5. 

153 

15.600 

120. 

144 

GALCL'i.ATED 
kilo WATTS. 

POWER 
FACTOR. 

ANGLE    OF 
LAG. 

11 

irucT/ 

NCE 
CTCR 

SPEED 

(R.P.M. ) 

15.T40 

.595 

26"   45' 

.445 

11S6. 

15.860 

.89  5 

26*    45' 

/  i  ^ 

1170. 

15.700 

.885 

27"    40' 

.464 

1174. 

16.070 

.859 

50f    45' 

.511 

1176. 

17.280 

.737 

oS"       5' 

.617 

IIGS. 

POTS  p: 

LI  IK. 

LR 

SLIP. 

BRAirE  H.P. 

E 

\.AAE   E,i7, 

%     EFP 

206. 

2.86 

14.27 

10 .  64 

75.00 

182, 

2.52 

14.51 

10.69 

75.25 

158. 

2.19' 

14.37 

10.715 

77.10 

138. 

2.01 

14.39 

10.73 

77.80 

104. 

1.42 

14.48 

10.80 

79.50 

",  ^i  '.'<■    THLSIS    "r    y.   r. 
Test   at   full    load,    with  variaDle   frequency, 
jeicht  of  blcTCks   and  ti-ake   arra  ~  9.30   lbs. 


TOTj\] 


CORUI 

:CTI 

.D 

OBSKPVEC 

C 

ALCULATIJD 

l/'RA'"!"' 

v;eic 

/HT . 

KILO -WATTS. 

ILO- WATTS. 

32.7r^5 

12.^00 

16.410 

50. 

M 

15.200 

17.060 

r,  r; 

« 

14. POO 

IG.CIO 

GO. 

n 

16.;^C0 

j^o.rvc 

65. 

VOLT^ 

'.GA, 

GIJRRK 

riT. 

CO 

'SIHA  0 

0 

Spo- 

ts pe 

104, 

158. 

.  743 

42" 

0.' 

100. 

" 

164, 

774- 

39  ff 

ro' 

128. 

" 

179. 

*  79  5 

'jryQ 

20' 

174. 

t( 

199. 

.79^ 

^,^* 

^■r  » 

2  24 . 

1.39 
1.79 


SPAED. 

braia:  h 

.P. 

ERAivA   i 

986. 

12.23 

9.1-a 

1080. 

15.37 

9.975 

1171. 

14  .  55 

10. Go 

1262. 

15.44 

11.52 

5"  EPPICIAKCY. 

75.6 
75.40 
70.  S3 
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